Fast fourier transform underestimates T-wave alternans during acute myocardial ischemia and reperfusion  by Nearing, Bruce D. & Verrier, Richard L.
310A ABSTRACTS-Oral JACC February 1996 
110) or matching placebo (P; n = 105) for 3 months with the first dose given 
2 hrs before operation. There were no significant differences in baseline 
characteristics between the two groups. Overall, SVA occurred in 33.5% of 
pts (83% atrial fibrillation, 7% flutter, 10% other SVA). Hospital stay was 11 
4- 4 days in pts with vs only 9 * 2 days (p < 0.001) without SVA. Low dose 
S reduced the rate of SVA from 42% (P) to 25% (S; p < 0.01). On the fourth 
postoperative day heart rate was lower in S vs P lOtS (75.4- 12 vs 86 -4- 14 
bpm, p < 0,0001), QTc, however, was not significantly prolonged (S: 0.44 
0.63; P: 0.43 :l: 0.03; p ns). Any drug-related side-effects were noted in 15% 
of S and 6% of P pts (p ns) and study medication had to be discontinued 
in 10% S and 6% P pts (p ns). In 2 S pts side-effects were non-fatal VT 18 
and 31 days after surgery, respectively. Overall, h:..,;,ital stay tended to be 
somewhat shorter on S vs P {9.g ± 3.8 vs 10.1:1:2.7 days, p < 0.05). 
We conclude that (1) the incidence of SVA without reatment after surgery 
is high (42%) and SVA were associated with a prolonged hospital stay (+2 
days), (2) prophylactic treatment with low dose S reduced the rate of SVA 
significantly (by 40%) and reduced overall hospital stay in treated pts (p < 
0.05), (3) low dose S reduced postoperative heart rate without increasing 
QTc but there was a small proarrhythmic effect of S (1.8% non4atal VT). 
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--5--4-] Do and Atrial Fibrillation Explain Age Postoperative 
Temporal Trends in Mortality and Stroke After  
Cardiac Surgery? 
Mina K. Chung, Craig R. Asher, Dave P. Miller, Dawn Dykstra, Delos 
M. Cosgrove ill. Cleveland Clinic Foundation, Cleveland, OH 
The mean age of patients undergoing coronary artery surgery (CABG) has 
risen with time and may contribute to increases in postoperative (postsp) 
complications and mortality. To determine if temporal changes in the inci- 
dence of hospital death or stroke (CVA) could be explained by changes in 
age and postop atrial fibrillation (AF), data were extracted from a clinical 
database of 49,975 pts who underwent isolated CABG from 1970-1993. 
Over this period, hospital mortality, mean age and incidences of AF and new 
postoperative AF increased (p < 0.0001, Table 1). Hospital mortality did not 
change significantly when adjusted for age (Table 2 Odds Ratio per year). 
The incidence of CVA did not significantly rise over time and decreased upon 
adjustment for age. Hospital mortality or CVA rates did not correlate with the 
increase ;n AF incidence. 
Table I 
N %Death %CVA Mean %AF %No AF 
1970-75 9419 1.4 1.7 53 16.9 16.7 
1976-81 14679 1.4 1.7 56 19.7 19.2 
1982-87 14472 1.8 1.7 60 25.7 25.1 
1988-93 11405 2.6 2.1 63 30.0 28.6 
Table 2 
Not Age Adjusted Age Adjusted 
OR 95% CI p OR 95% CI p 
AF, total 1.05 1.04-1,05 0,0001 1.01 1.00-1.01 0.0033 
new postop 1.04 1.04-1.05 0.Q001 1.00 1.00-1.01 0.0270 
CVA 1.01 1.00-1.02 0.0514 0.97 0.96--0.98 0.0001 
AF adjusted 1,0O 0.99-1,01 0.5643 0.97 0.96-0.98 0.0001 
Hospital death 1.05 1.03-1.06 0,0001 1.00 0.99-1,02 0.4684 
AF edjusted 1,04 1,09-1.05 0.0001 1.00 0.99-1.02 0,4818 
Conclusions: Over a 23-yr period, hospital mortality, mean age, and in- 
cidance of AF increased in pts undergoing isolated CABG. After correction 
for age, CVA incidence has improved. Increases in mortality and AF were 
correlated with the rising age of the population undergoing CABG. Increases 
in AF did not explain the changes in hospital mortality. 
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~ ]  Advanced Age and Left Atrial Enlargement Predict 
Postoperative Atrial Fibrillation in Patients 
Undergoing Cardiac Valve Surgery 
Craig R. Ashar, Dawn Dykstra, Dave R Miller, Richard A. Grimm, P~trick 
M. McCarthy, Delos M, Cosgrove, Ill, Mlna K. Chung, Cleveland Clinic 
Foundation, Cleveland, OH 
While the risk factors for postoperative (postop) atrial fibrillation (AF) follow- 
ing CABG have been extensively investigated, similar analyses of AF after 
valvular surgery have been limited. In order to identify predictors of postop 
AF in patients undergoing valve surgery, we analyzed data from a prospec- 
tively collected clinical database of 875 patients who underwent isolated 
valve surgery in 1993-1994 and who did not have AF prior to su .m-,ry. The 
incidence of postup AF in this group was 41.3%. Preoperatlv~ = unLvariate 
factors associated with an increased risk of postop AF include,. ,..=;her age 
at surgery (p < 0.001), left atrial enlargement (LAE, p < 0.001), history of 
arrhythmias or heart block (p = 0.003), hypertension (p = 0.047), thyroid 
disease (p = 0.048), mitral stenosis (p = 0.063), mitral regurgitation (p = 
0,073), peripheral vascular disease (p = 0.081), and history of rheumatic 
heart disease (p = 0.09). Multivariate stepwise logistic regression analysis 
identified age (mean age, postop AF 63 ± 12 yrs vs. no postop AF 53 ± 15 
yrs) and LAE (incidence of postop AF with LAE 47°/= vs. 330/0 without LAE) 
to be significant independent predictors of postop AF (Table). 
Odds Ratio 95% CI p value 
Age (per 10 years) 1.59 1.43-1.77 < 0,001 
LAE 1.78 1.32-2.40 < 0,001 
Conclusion: Advanced age, which has been the only consistenqy reported 
significant predictor of atrial fibrillation occurring after CABG, is similarly 
an important predictor of AF after isolated valve surgery. However, other 
factors, such as LAE, which may reflect the additional hemodynamio effects 
of primary valvular disease, also predict postop AF after valve surgery. 
Therefore, effective prophylaxis and treatment of AF alter valve surgery may 
differ from that after CABG due to differences in underlying mechanisms. 
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~~1 Atrial Fibrillation and Atrial Flutter Have No 
Signi~icant Impact in Intensive Care Unit and Total 
Hospital  Length of  Stay A f ter  Coronary Artery 
Bypass Grafting 
Plush Gupta, Marcelo E. Helguera, Patrick M. McCarthy. The Cleveland 
Clinic Foundation, Cleveland, Ohio 
To determine if atrial fibrillation or atrial flutter (AFib/AF) are causal or con- 
founding factors in prolonged intensive care unit and total hospital length of 
stay (LOS) after coronary artery bypass grafting (CABG), 257 consecutive 
patients (pts) were studied. Only episodes of AFib/AF lasting longer than 10 
minutes were included (defined as sustained AFib/AF). The mean age was 
63 :t: 10 years, there were 188 males (73°/o), and 44 pts underwent CABG 
reoperation (17%). Results: The total incidence of postoperative AFib/AF 
was 32% (83 pts). AFib/AF was the only postoperative complication in 37 
pts (14%) (group I), 113 pts had no postoperative complications at all (44%) 
(group II), and 107 pts (42%) had multiple complications (including o, at 
AFib/AF) (group lit). To avoid confounding variables, pts in group III (with 
multiple complications) were not included in the LOS analysis. The intensive 
care unit LOS was 1.35 ± 0.88 days (range 1 to 4) and 1.27 -4- 0.57 days 
(range I to 4) for group I and if, respectively (p = NS). The total hospital LOS 
was 7.78 -~ 20.8 (range 8 to 15) and 7.28 4- 1.42 (range 5 to 16) for g~oup I
and II, respectively (p = NS), Conclusions: The results of this study suggest 
that post-CABG atrial fibrillation and atrial flutter have no significant impact in 
prolonged intensive care unit or total hospital length of stay. Other postopera- 
tive complications, frequently associated with AFib/AF, are the determinants 
of prolonged hospitalization. 
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I-'7"9"~ Fast Fourier Transform Underestimates T-Wave 
Alternans During Acute Myocardial Ischemia and 
Reperfusion 
Bruce D. Nearing, Richard L. Verrier, Institute For Prevention of 
Cardiovascular Disease, Deaconess Hospital, Harvard Medical Scho.~l, 
Boston MA 
Clinical evidence implicating T-wave altemans as an index of dsk for VT/VF 
has prompted interest in optimizing altemans assessment. We compared the 
spectral techniques of Fast Fourier Transform (FFT) and Complex Demodu- 
lation (CD) in analyzing T-wave aitsmans magnitude from ECGs recorded b~ 
a left ventricular catheter during 10-min LAD coronary artery occlusion and 
reperfusion in anesthetized dogs. FFT yielded significantly lower altemans 
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determinations than CD dudng beth ischemia (1.19 4. 0,36 vs 1.75 4- 0,41 
mV, p < 0.01, n = 10) and reperfuslon (1.10 4. 0.69 vs 2.50 4. 0.54 mV, p < 
0.05, n = 4; attrition due to VF). 
Conclusion: FFT's intrinsic requirement of grouping a substantial number 
of beats (as many as 128) resulted in underestimation of T-wave altemans 
during ischemia (by 32%) and reparfualon (by 56%). Because CD tracks T- 
wave altemans on a beat-to-beat basis, it is more effective in assessing car- 
diac vulnerability during rapidly changing physiologic and psthophyalotogic 
events. This finding cerdes important implications for ambulatory monitoring 
of T-wave aitemans in patients with coronary artery disease, who experi- 
ence transitory but significant bouts of ischemia and electdcel instability in 
response to daily activities such as behavioral stress, exercise, ~ early 
rooming rising. 
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~7~-~ Analysis of Exercise-Induced Downsloping ST 
Depression by Collateral Perfuslon Determined With 
Positron Emission Tomography 
Takuya Watanabe, Kenichi Haruml, Yasushi Akutsu, Takashi Katagid. 
Showa University School of Medicine, Tokyo, Japan 
Exerctso-inducad ownsioping (D-type) ST depression is a common mani- 
festion of severe myocardial ischemla. Although the greater depression of 
ST displacement is suspected to be more severe ischomia, the pure rela- 
tionship to the change in regional myocardial blood flow (RMBF) has not yet 
been clarified. We determined the correlation between the degree of D-typa 
ST depression and the change of RMBF by positron emission tomograpby 
(PET) using rsN-ammonia. The exerclse-cardlan PET was performed in 6 
normal subjects and 72 patients with angiographically proven coronary heart 
disease. The left ventricle was divided into 11 regions of interest tROis), 
and the RMBF of each ROI ¢~ts measured at rest and dudng supine bicycle 
exercise. The D-typa ST depression was defined as the depression of 0.1 
roV and more at J + 80 ms. There were 18 patients with D-typa ST depres- 
sion, of whom 15 patients had muifivessal disease. According to the degree 
of ST depression, two groups were classified. One was group A with ST 
depression of 0.1-0.2 mV, and the other was group B with ST depression 
of 0.2 mV and more. Nine of the 10 patients in group A and only one of the 
8 patients in group B had collateral circulation (p < 0.01). The RMBF in all 
ROIs was increased 56.0 4. 30.4=/o by exercise in the normal group. In group 
A, the RMBF in the ischemic area was unchanged or decreased, but the 
RMBF in'its surround area was Increased adequately (9,52 4. 23.1%, 49.7 
4. 32.3%). In group B, the RMBF was unchanged in the Ischemic area, and 
the RMBF in its surround area was increased inadequately (16.5 4. 24.1%, 
40.8 4. 21.3%). The average number of ROts with inadequate (less than 
10%) increase was greater, and stroke volume in~:ex was lower in group 
B than group A. Thus, exercise-induced group A of D-typa ST depression 
may reflect the underlying change Of RMbF in the viable myocerdium with 
ce!L~teral partusion, and group B may reflect the underlying change of RMBF 
in the impaired myocardium without collateral perfusion. 
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~3- ' ]  ST.Segment Elevation During Dobutamine Stress 
Teat: A Prcdlator of Late Improvement of Left 
Ventricular Function After a Recent Q-Wave 
Myocardial infarction 
Abdou Elhendy, Joe RTC Roalandt, Ron T. van Domburg, Galal M. El-Said, 
Mohammed M. Ibrahim, Medhat EI-Refaes, Paalo M. Rorofti. Tho axc nter, 
Rotterdam, The Nethefands 
Exorcise-induced ST-segment elevation (STE) after a recent myocardial 
infarction has been attributed to myocardial viability. However, its relation with 
functional improvement has not been evaluated. 70 patients were studied 8 
4. 3 days after acute Q wave rnyooardial infarction with dobutamine (up to 
40/~g/kg/min) stress echonardiogrephy and a follow-up echocardiogram at 
85 4. 10 days. Functional improvement was defined as a reduction of wall 
motion score from baseline to follow-up using a 16 segments.-4 grade score 
model. STE (defined as new or additional J point elevation > 0.1 mV lasting 
80 ms in > 2 Q leads) occurred in 40 patients (57%). Patients with STE had a 
higher prevalence of functional improvement (6~,= vs 30%, p < 0.005) and a 
higher number of improved segments at follow-up (1.9 4. 2.2 vs 0,5 =1:1.1, p < 
0.005). Wall motion score decreased at follow-up in patients with STE (24.7 4. 
8 v~ 23.6 4. 6.9, p < 0.05) but not in patients without STE (22.3 4. 9.7 vs 23.2 
4. 7.5). Accuracy of STE for predicting functional improvement was similar 
to low-dose dobutamlne chocardiography in patients with antednr Infarction 
(80% vo 83%) and in the 23 patients who underwent revasculadzation (78% 
vs 83%). Conclusion: Dobutamine-induced STE is a valuable marker of 
viability in patients with recent Q-wave myocardial intsrctton particularly when 
the test is performed without or with suboptimal echocardiographic imaging. 
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~-~-' ]  Blood Pressure Changes During Spontaneous 
Myocardial achemia in Patients With Stable 
Coronary Disease 
Asif Rehman, Nell P. Andrews, David Mulcahy, Gloda Zalos, Arehed 
A. Quyyumi. National Instftutes of Health, Bethesda, MD 
Although random arterial blood pressure (BP) recordings have been made 
previously to assess the relation between BP and myocardial ischemla" the 
true relationship between heart rate (HR), BP and episodes of ST segment 
depression (Epa) has not been studied. Using a unique solid state ambulatory 
BP and ECG monitoring device (Smartiink, Stuart Medical Inc.) that triggers 
BP when the ST segment depresses below baseline, we studied 36 pts with 
stable corenary disease, 14 of whom had Eps _> 1 mm (44 Epa, 41 silent, 
mean duration 36 4.19 rain in 339 hrs), BP readings were triggered on 1.06 
occasions du#ng Eps; 30 times within 5 mln of onset of ST depression, 25 
times between 5-10 rain after onset, and 51 times >_ 10 rain after onset. 
These readings were cempared with 111 BP recordings obtained before 
onset of Eps; 34 times 1-4 hrs before, 48 times 20-60 rain before, and 34 
times 1-20 rain before Epa. Systolic BP increased from 136 mmHg, a mean 
of 11 rain before, to 157 mmHg, a mean of 2.5 rain after the onset of Eps 
(p < 0.01). There was no change in diastolic BP (74 to 71 mmHg), but HR 
increased from 83to 91 hpm (p < 0.01 ). Systolic BP and HR remained higher 
throughout the EPS and relume to preis~hemic levels after the end of Eps. 
Increases in systolic BP were observed both in pts who had Epa at low HR (< 
9010pro, systolic BP 138 to 149 mmHg), and in those who had Epa at high HR 
(> 90 ~pm, systolic BP 136 to 164 mmHg). Thus, in pts with stable cerenary 
disease, Eps are precipitated by increases in myocardial oxygen demand 
demonstrable as Increases in HR and systolic BP but not diastolic BP. There 
is an increase in systolic BP even when Eps occur at low HR suggesting a 
similar mechanism but a lower threshold for precip;'~tion of ischemi& 
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~7"~' ]  Effects o f  Zatebradlne and Olitlazem on Ischemla 
During Ambulatory Monitoring 
Richard F. Davies, Kathy Fods, Rndney Butt, for the Canadian Zatebradine 
in Angina Research (CZAR) Group. University of Ottawa Heart Institute, 
Ottaw~ Ontar~, Canada 
Background: Zatebradina is a new agent whose only known cardiac action 
is to depress heart rate (HR) via a direct action on the SA node. 
Objective: To compare the effects of zatabradine and diltiazem on myocar- 
dial ischemia during ambulatory monitoring (AM). 
Methods:CZAR randomized patients with chronic stable angina to receive 
zatebradina" diifiasem, or placebo in a muificenter, double-blind, parallel 
group study. AM (24 hr) was done dudng off drug baseline and each treat- 
ment. AM recordings were scanned for the presence of ischemic episodes, 
defined as >_. 1 rain of ST depression >_ 0.1 inV. 
Results: Of the 143 patients, 47(32.9%) had at least 1 ischemtc episode 
recorded dudng baseline, 15(31.9%) in the zatabradina, 20(40.8%) in the 
dlitlazem, and 12(25.5%) in the placebo group. The frequency and duration of 
episodes on baseline and treatment were 2.4/15.1,0.5/3.0 in the zatabradine, 
2.4/14,1, 0.2/3.1 In the diitk~.zem and 2.2/9.5, 1,3/8.9 in the placebo group. 
The ~erage HR changes between baseline and treatment were 16.5, 3.1 
and 1.4. 
Conclusions: While zatebredino reduces HR to a greater extent han dilti- 
azem, they appear to be equivalent In the suppression of AM ischemia" 
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~ '9 -~ Antlarrhythmic Protection by Ischemlc 
Precondit ioning in Man 
Vincenzo Pasced, Gaetano A. I.anza, Giuseppe Patti, Patrizia Pedretti, 
Rlipps Crea" Attilio Masefi. Catholic Unig Roma, Italy 
In experimental models preconditioning by bdef ischemic episodes protects 
myccardlum from ventdcular arrhythmias (VA) during a subsequent core- 
nary occlusion. Aim of the present study was to evaluate whether in man 
protection from ischemia-induced arthythmias may occur following spon- 
taneous ischemio episodes. We analyzed episodes of ST elevation (STT) 
found dudng Halter recordings in 9 patients (pts, 8 men, age 60 4. 8 yrs) 
with variant angina who frequently developed VA (i,e. -:. 5 premature ventric- 
ular bests/rain, and/or runs of vantdcular tachynardia) dudng ST1". For each 
ischemio episode we determined the severity and duration of STT, the occur- 
ronca of VA and the interval from the previous episode of ST1". A total of 118 
episodes (20 associated with VA) were recorded, The interval between each 
ischemic episode with VA and the previous one (192 4. 286 rain) was longer 
than that of episodes without VA (67 4. 86 min, p < 0.05). VA were found in 
5% of STT episodes (n = 56) occurring within 30 rain from the previous one 
